Transplantation of bone marrow-derived MSCs improves renal function and Na++K+-ATPase activity in rats with renovascular hypertension.
Renovascular hypertension (RVH) is a progressive disease, leading to chronic kidney disease when untreated and no specific treatment is available. Therefore, development of new therapeutic modalities is imperative. RVH is triggered by renal artery stenosis and subsequent renin-angiotensin-aldosterone system activation; it can be experimentally induced by the 2 Kidneys-1 Clip (2K1C) model. This study investigates the therapeutic potential of renal subcapsular mesenchymal stem cell (MSC) infusion in 2K1C rats. Renal morphological and functional changes were analyzed, including Na++K+-ATPase activity and expression, renin angiotensin-converting enzyme (ACE) and angiotensin-II type 1 (AT1R) and type 2 (AT2R) receptors expression. 2K1C rats developed hypertension accompanied by renin upregulation (clipped kidney) and renal Na++K+-ATPase activity and expression reduction. MSC therapy decreased systolic blood pressure, renin, ACE, and AT1R, upregulated AT2R and podocin expression and restored renal Na++K+-ATPase activity and expression. In addition, MSC improved renal morphology, reduced fibrosis and TGF-β expression in the clipped kidney, decreased proteinuria and restored protein plasma levels. In conclusion, transplantation into a renal subcapsule is an efficient route and MSC is a good candidate for cell therapy, which may represent an interesting approach for chronic kidney disease treatment.